Studying data from 542 elderly men and women from Cyprus, Mitilini and Samothraki (all Mediterranean) islands, levels of systolic, diastolic, mean blood pressures, as well as pulse pressure levels were evaluated in relation to alcohol consumption. After adjusting for various confounders, alcohol intake showed a semiparabolic (J-shaped) association with systolic (P ¼ 0.001), diastolic (P ¼ 0.02), mean (P ¼ 0.001) blood pressures and pulse pressure (P ¼ 0.07). Moreover, compared to none, alcohol consumption of 1-2 wine glasses/day was associated with 13% (95% CI 2-25%) lower likelihood of having hypertension, irrespective of other characteristics of the participants, or the type of alcohol consumed.
The relationship between alcohol consumption and the development of cardiovascular disease (CVD) is complex and not fully understood. [1] [2] [3] [4] [5] [6] Observational studies support that moderate alcohol consumption is associated with lower risk of CVD, whereas others reported that alcohol intake is not associated with an increase in coronary risk. 2 As the long-term effect of alcohol consumption on blood pressure, especially in elderly populations, has rarely been studied, we evaluated whether alcohol intake is associated with blood pressure, in a sample of elderly men and women living in Mediterranean islands (MEDIS study).
The MEDIS study 7 is a population-based, crosssectional survey that enrolled 542 men and women (65 þ years) from Cyprus and Mitilini and Samothraki islands, in Greece. The sampling was multistage and stratified into six strata (i.e., three levels for age and two levels for sex). Within each stratum a sample, proportional to the total number of population, was randomly selected (using local catalogues) from public places and homes. Of the initially selected people (i.e., n ¼ 700), 234 men and 308 women agreed to participate (Cyprus, n ¼ 300, Mitilini, n ¼ 142 and Samothraki, n ¼ 100, 77% participation rate). Blood pressure was measured at the end of the physical examination with subject in sitting position. People who had blood pressure levels X140/90 mm Hg or used antihypertensive medications were classified as hypertensive. The difference between systolic and diastolic blood pressure (pulse pressure), and mean blood pressure as the sum of diastolic plus one-third of pulse pressure were also calculated. Consumption of 15 food groups was assessed through a semiquantitative food-frequency questionnaire. Daily alcohol intake was assessed in a 7-day food record, and measured in wine glasses of 100 ml (12% ethanol concentration). Moreover, participants were asked about the duration of consuming alcohol. Further details about the study have already presented in the literature. 7 Regarding data analysis, the associations between continuous variables and alcohol groups were evaluated with analysis of variance, whereas differences between proportions were tested using the Z-test. The Bonferroni rule was applied to take into account the inflation of type I error owing to the multiple comparisons. Multiple linear regression models were then fitted for alcohol consumption on blood pressure. Multiple logistic regression analysis evaluated the association between alcohol intake and the likelihood of having hypertension. All statistical calculations are performed on the SPSS version 14.0 software (SPSS Inc., Chicago, IL, USA).
Data analysis showed that 44% of the men and 19% of women consume alcohol at least once a week (men: 1.271.4 and women: 0.570.7 100 ml wine glasses/day, Po0.001). The types of alcohol consumed were mainly red or white wine and a locally produced alcoholic beverage (i.e., retsina). The participants reported that they had the same habits for at least the past 30 years. Table 1 presents the characteristics of the participants. A semiparabolic (i.e., J-shaped) relationship was found between alcohol intake and all blood pressure measurements. Although a difference in consumption was observed between men and women, no significant interaction between alcohol intake and gender on blood pressure was found.
Nevertheless, residual confounding may exist. Thus, after adjusting for age, sex, years of school, physical activity level, body mass index, the use of medication, dietary and smoking habits, a J-shaped association of alcohol intake with systolic (P ¼ 0.001), diastolic (P ¼ 0.02), mean (P ¼ 0.001) and pulse pressure (P ¼ 0.07) was found (on-line Table 2 ). Comparing the explanatory ability of alcohol intake on blood pressure, the more prominent results were found in systolic, and mean blood pressure levels, as expressed by the changes on the R 2 values (i.e., with or without the alcohol intake variable). It is of interest that the explanatory ability of all models was low (i.e. R 2 o12%), which means that the investigated covariates were not able to explain much of the variation in blood pressure in this age group of people. Furthermore, the results were similar to those previously described when we focused on red, white wine or other beverages. Additionally, compared to none, alcohol consumption of 50-200 ml/day was associated with 13% (95% CI 2-25%) lower likelihood of having hypertension, whereas compared to high intake (4350 ml/ day), moderate consumption was associated with 24% (95% CI 12-37%) lower likelihood of having hypertension. However, as the number of participants in the highest consumption category is very small we combined the two higher consumption groups into one (i.e., 4200 ml/day) and we observed that compared to increased intake (4200 ml/day), moderate alcohol consumption (50-200 ml/day) was associated with 21% (95% CI 6-42%) lower likelihood of having hypertension.
We revealed that long-term, moderate alcohol consumption is associated with lower systolic, diastolic, mean blood pressures and pulse pressure levels, as compared to no consumption, while higher alcohol intake increases dramatically the levels of the aforementioned parameters. Although variety of epidemiological studies has investigated the relationship between alcohol consumption and incidence of CVD, few studies have focused on elder people who are at higher risk for CVD. A large-scale prospective study reported an inverse relationship between alcohol intake and mortality, at least in the range of moderately heavy drinking. 8 However, in another prospective study the authors reported that alcohol consumption has contrasting relations to CVD. 2 Regarding the shape of the dose-response relationship between alcohol intake and CVD risk, the results are inconsistent. Several studies have reported inverse relationship with no evidence of higher risk with heavier drinking and others have demonstrated a U-or J-shaped function. 8, 9 A recent meta-analysis reported that the major protective effect occurred at 25 g alcohol/day and the major harmful effect occurred at 113 g/day.
10 Several previous studies had examined whether different alcoholic beverages were protective for CVD, but their results were inconsistent. Our findings demonstrate that J-shaped alcohol association on blood pressure was similar for each type of beverage. Some investigators have proposed the biological mechanisms by which alcohol exerts its protective effect on blood pressure. It has been suggested that moderate alcohol consumption mainly affects lipid profiles, insulin Research Letter resistance and low-grade systemic inflammation. [3] [4] [5] Additionally, the antioxidant effect of both alcohol and the associated non-alcoholic components of beverages, such as polyphenols, may contribute to diminish the risk of hypertension. 2 Taking into account that high blood pressure levels are common in the elderly, 11, 12 and the previous reports, it could be suggested that moderate alcohol intake reduces the burden of hypertension in elder people, through decreasing peripheral resistance (i.e., vasodilator activity) and increasing compliance (i.e., maintaining the elasticity of arterial wall through prevention of atherosclerosis).
Although important associations were assessed, the cross-sectional design of this study prohibits causal interpretations. Nevertheless, the observed J-shaped relationship is in agreement with the results of other studies conducted, mainly, in middle-aged populations. Therefore, we can assume that the possible long-term favourable effect of moderate alcohol consumption on CVD may be mediated by reducing arterial blood pressure levels.
